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Abstract

Novel chalcone-based quinoline derivatives (7a-¢) were synthesized via a two-step procedure. In the first step, the
reaction of 4-aminoacetophenone with different aldehydes in ethanol in the presence of NaOMe/MeOH afforded the
corresponding chalcones (6a-c¢) in moderate to good yields. In the second step, the chalcones (6a-c) were respectively
reacted with 4,7-dichloroquinoline in ethanol to obtain novel quinoline derivatives (7a-c) in good to excellent yields.

All synthesized compounds were structurally characterized by modern spectroscopic methods: IR, 'H and '*C NMR.

1. PAT VAN BE

S6t rét 1a mot trong nhitng bénh nhiét déi gay tir
vong cao. Theo bio c4o cia td chirc Y té thé gidi,
mdi nam c6 hon 500 triéu ngudi mic bénh va
khoang gan 2,5 triéu nguoi tir vong do nhiém bénh
[1]. Su khang cua nhidu chung plasmodium
falciparum véi cac thube sbt rét truyén thdng nhu
chloroquine (1), mefloquine (2) lam ting nguy co
lay nhiém bénh sdt rét, dic biét 1a & cac nude dang
phat trién trong d6 c6 Viét Nam [2 - 4].

Quinine la mot hop chit thién nhién duoc sir
dung tir 1au lam thudc trj bénh sbt rét. Tuy nhién, do
c¢6 doc tinh cao nén quinine gan day it dwoc sir dung.
Trong sb cac dan xuat tong hop ciia quinine thi cac
din xudt nhom 4-aminoquinoline dd dugc chung
minh c6 hoat tinh tét v&i cac chung khang va nhay
chloroquine cua plasmodium falciparum [5]. Cac
nghién ctru Ve moi quan h¢ hoat tinh — cau truc cua
cac dan xuét 4-aminoquinoline cho thiy nhom thé
7-clo va 4-amino cua nhan quinoline déng vai tro rat
quan trong dbi v6i hoat tinh chéng sét rét. Ca hai
nhém nay déu e ché sy hinh thanh S-hematin va
gitip cho thubc co thé tich ty trong ky sinh trung.
Viéc thay thé nhom 7-clo bang nhém hut hodc diy
dién tir déu lam giam hoat tinh chéng s6t rét va vi
vay nhom nay dong vai trd quan trong ddi véi cac
hop chét 4-aminoquinoline. Trai lai, nhom thé amino
& vi tri 4 clia nhan quinoline 14 rit quan trong boi vi
n6 giup lién két véi nhan hem cua ky sinh tring st
rét [6 - 11].

Chalcone 1a mét 16p chét co rat nhiéu hoat tinh
sinh hoc th vi nhu: hoat tinh chéng oxi hoa, khang
khuan. Gan day, hoat tinh chdng sét rét ciia cac
chalcone d3 dugc bao cdo. Mot sé dan xuét chalcone
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ctia acridine, mot hop chat c6 hoat tinh chdng s6t rét
¢6 céu trac tuong tw nhan quinoline méi day da
dugc cong bd. Mot sb hop chét kiéu nay c6 hoat tinh
cao in vitro d6i voi Plasmodium falciparum khang
va nhay chloroquine [11]. Bai nay trinh bay viéc
tong hop cac dan xudt moi quinoline chira mach
nhanh chalcone.
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2. NGUYEN LIEU VA PHUONG PHAP

Céc tac nhan va dung moi phan tng dung thi
nghiém dugc mua tor cadc hang Aldrich va Merck,
dugc dung truc tiép khong qua cac cong doan tinh
ché. Séc ky cot st dung loai silica gel ¢& hat 230-
400 mesh. DPiém chay duoc do trén may
Electrothermal IA 9200 Shimadzu. Phd hong ngoai
dugc do trén may FT-IR IMPACT-410. Pho cong
huéng tir hat nhan 'H va *C-NMR duogc do trén may
Brucker AVANCE 500 MHz tai Vién Hoa hoc, Vién
Khoa hoc va Cong nghé Viét Nam. B¢ dich chuyén
hoa hoc duoc tinh bing (ppm) so véi chat ndi chuin
tetramethylsilane (TMS).

3. THUC NGHIEM
Téng hop cac chit trung gian chalcone (6a-c)
Nho tu cla

tr mdt dung dich 25%
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MeONa/MeOH (1 mL, leq) vao hdn hop cua 4-
aminoacetophenone (700 mg, 5 mmol) va
benzaldehyde (5 mmol, leq). Hon hop phan tmg
duogc khudy ¢ nhiét 6 phong trong 6 gid. Tién trinh
phan ng dugc theo ddi bang sic ky ban mong voi
hé dung modi n-hexan:etyl axetat (2 : 1). Sau khi
phan tmg két thic, axit hoa dung dich phan tng
bang axit HCI IN dén pH = 3. Dich phan tng d3 axit
hoéa dugce d6 ra cbe chira da nghién nho, dé tu lanh.
Loc tua va tinh ché taa thod béng séc ky cot voi hé
dung mai n-hexan:etyl axetat (95:5) thu dugc:

1-(4-amino-phenyl)-3-(2-methoxy-phenyl)-

propenone (6a): 960 mg (75%), c6 mau vang nhat.
Cong thirc phan ti: CigHisNO;: IR (KBr): vipax (cm’
"): 3441; 3350 (NH,); 3232; 2932; 2834; 1594;
1484; 1344; 1244; 1171; 1024; 748. "H NMR (500
MHz, DMSO-dg); (8, ppm): 7,96 (d, J =16 Hz, 1H,
Hp); 7,91 (d, J = 8,5 Hz, 2H, H-Ar); 7,80 (d, J = 16
Hz, 1H, Ha); 7,40 (dt, J = 1Hz, 7,5 Hz, 1H, H-Ar);
7,10 (d, J = 8,5 Hz, 1H, H-Ar); 7,0 (t, J = 7,5 Hz,
1H, H-Ar); 6,65 (d, J = 8,5 Hz, 2H, H-Ar); 6,1 (s,
2H); 5,74 (s, 1H); 3,9 (s, 3H, OCH3). *C NMR (125
MHz, DMSO-dq); (8, ppm): 186,1; 157,9; 153,7;
135,9; 131,5; 130,9; 128,1; 125,5; 123,5; 122.2;
120,6; 112,7; 111,6; 55,6.

1-(4-amino-phenyl)-3-(4-chloro-phenyl)-propenone
(6b). Hiéu suat: 68%, chat rin mau vang. Cong thirc
phan tu: C;sH,CINO; IR (KBr): viax (cm'l): 3416;
2924; 2889; 1749; 1657; 1448; 1328; 1225; 1094;
988; 831. "H NMR (500 MHz, DMSO-dy); (8, ppm):
8,25 (d, /= 8,5 Hz, 2H, H-Ar); 8,03 (d, /= 15,5 Hz,
1H, Hp); 8,01 (d, J = 8,5 Hz, 1H, H-Ar); 7,96 (d, J =
8,5 Hz, 2H, H-Ar); 7,76 (d, J = 15,5 Hz, H,); 7,63
(d, J= 8,5 Hz, 2H, H-Ar); 7,54 (d, J = 8,5 Hz, 2H,
H-Ar); 7,42 (d, J = 8,5 Hz, 2H, H-Ar). "C-NMR
(125 MHz, DMSO-d¢); (8, ppm): 187,9; 161,3;
155,4; 142,2; 136,5; 134,5; 133,7; 130,5; 128,9;
122,8; 121,2.

1-(4-amino-phenyl)-3-(2-fluoro-phenyl)-propenone
(6¢c). Hi¢u suat: 78%, chit rin mau vang. Cong
thirc phan tir: C;sH;,;FNO; IR(KBr): Vi (cm™):
3405; 3237; 2929; 2852; 1648; 1604; 1580; 1446;
1342; 1178; 1017; 760. 'H NMR (500 MHz,
DMSO-dg); (8, ppm): 8,06 (d, J = 7,5 Hz, 1H, H-
Ar); 7,92 - 7,88 (m, 3H); 7,74 (d, J = 16 Hz, 1H,
Hp); 7,47 (m, 1H, H-Ar); 7,30 (m, 2H, H-Ar); 6.62
(d, J = 8,5 Hz, 2H, H-Ar); 6,17 (s, 2H, NH,). "*C
NMR (125 MHz, DMSO-dg); (8, ppm): 185,5;
161,7; 159,7, 132,6; 131,9; 131,1; 128,8; 125,0;
124,8; 122,8; 116,0; 115,8; 112,7.

Tran Khac Vii va cong sy

Tong hop cic din xuit quinoline chira mach
chalcone (7a-c)

Quy trinh chung

Hoa tan mot hon hop cua 4,7-dichloro-quinoline
(215 mg, 1,06 mmol) va chalcone (1 eq) trong dung
moi etanol tuyét d6i (10 mL). Hon hop phan tmg sau
d6 duge dun hdi luu trong 4 gio. Kiém tra phan tng
bang sic ky 16p mong véi hé dung méi trién khai: -
hexan:etylaxetat (1,5 : 1). Két thiic phan ung, hdn
hop phan ung dwoc dé ngudi dén nhiét do phong.
Loc tia va rira bing metanol lanh thu dugc:

1-[4-(7-chloro-quinoline-4-ylamino)-phenyl]-3-(2-
methoxy-phenyl)-propenone (7a). 350 mg (87 %),
chit rin mau vang nhat: Cong thic phan ti:
CysHgCIN,O,. IR (KBr): Viax (cm'l): 3234; 3057;
2894; 1656; 1588; 1534; 1444; 1336; 1214; 1024;
760. "H-NMR (500 MHz, DMSO-d,); (8, ppm): 11,3
(s, 1H, NH); 8,95 (d, /= 9,5 Hz, 1H, H-Ar); 8,62 (d,
J=7Hz, 1H, H-Ar); 8,30 (d, J = 8,5 Hz, 2H, H-Ar);
8,22 (d, J=2,5 Hz, 1H, H-Ar); 8,09 (d, /= 15,5 Hz,
1H, Hp); 7,99 (dd, J = 1,5 Hz, 7,5 Hz, 1H, H-Ar),
7,94 (d, J = 15,5 Hz, 1H, Hy); 7,89 (dd, /=2 Hz, 9
Hz, 1H, H-Ar); 7,71 (J = 8,5 Hz, 2H, H-Ar); 7,47
(dt, J = 7,5 Hz, 1,5 Hz, 1H, H-Ar); 7,14-7,10 (m,
2H, H-Ar); 7,05 (t, J = 7,5 Hz, 1H, H-Ar); 3,92 (s,
3H, OCH;). *C NMR (125 MHz, DMSO-d); (3,
ppm): 188,0; 158,3; 154,0; 143,9; 141,5; 139,3;
138,7; 138,5; 135,8; 132,4; 130,2; 128,6; 127,5;
126,3; 124,4; 122,9; 121,6; 120,7; 119,4; 116,5;
111,8; 101,3; 55,7. ES-MS: 415,4 [M+H]".

1-[4-(7-chloro-quinoline-4-ylamino)-phenyl]-3-(4-
chloro-phenyl)-propenone (Th): Higu suat 91%, chat
rén mau vang c6 cong thirc phan tir: CysHcCIN,O.
IR (KBI): viax (cm™): 3392, 1651, 1608, 1564 cm™.
'H NMR (500 MHz, DMSO-dy); (8, ppm): 8,4 (d, J
=9 Hz, 1H, H-Ar); 8,6 (d, J = 6,5, Hz, 1H, H-Ar);
8,3 (d, /=8 Hz, 1H, H-Ar); 8,19 (br, 1H, H-Ar); 7,9
(d, J = 15,5 Hz, 1H, Hp); 7,84 (d, J =9 Hz, 1H, H-
Ar); 7,6 (d, J = 15,5 Hz, 1H, H,); 7,7 (d, J = 8 Hz,
2H, H-Ar); 7,5 (d, J= 7.5 Hz, 2H, H-Ar); 7,1 (d, J =
6,5 Hz, 1H, H-Ar); 3,12 (s, 1H, NH). >C-NMR (125
MHz, DMSO-dg); (6, ppm): 187,6; 152,5; 150,2;
146,8; 144,5; 142,0; 141,9; 137,0; 134,8; 134,6;
130,0; 129,9; 128,5; 126,9; 125,6; 123,5; 122.8;
119,6; 105,7; 101,6. ES-MS: 420,5 [M+H]".

1-[4-(7-chloro-quinoline-4-ylamino)-phenyl]-3-(2-
Sluoro-phenyl)-propenone (7¢): Hi¢u suat 86%, chat
ran mau vang c6 cong thirc phan tir: C,4H;sCIFN,O;
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IR (KBr): vmx (cm™): 3060; 2919; 2870; 1657;
1603; 1529; 1449; 1332; 1212; 977; 759. 'H-NMR
(500 MHz, DMSO-dg); (6, ppm): 11,4 (s, 1H, NH );
8,97 (d, /=9 Hz, 1H, H-Ar); 8,62 (d, /=7 Hz, 1H,
H-Ar); 8,31 (d, /= 8,5 Hz, 2H, H-Ar); 8,23 (d, /=2
Hz, 1H, H-Ar); 8,12 (t, J =7 Hz, 1H, H-Ar); 8,03 (d,
J=15,5Hz, 1H, Hy); 7,82 (d, J = 15,5 Hz, 1H, H,);
7,85 (d, J =9 Hz, 1H, H-Ar); 7,73 (d, J = 8,5 Hz,
1H, H-Ar); 7,34 (d, J= 1,5 Hz, 1H, H-Ar); 7,32 (d, J
= 8 Hz, 1H, H-Ar); 7,11 (d, J = 7 Hz, 1H, H-Ar).
BC-NMR (125 MHz, DMSO-dy); (8, ppm): 187.7;
161,9; 159,9; 153,9; 143,8; 141,8; 139,2; 138,4;
135,3; 132,7; 130,3; 129,2; 127,5; 126,4; 124.,9;
123,9; 122,3; 119,3; 116,5; 116,1; 115,9; 101,3. ES-
MS: 403,7 [M+H]".

4. KET QUA VA THAO LUAN

Céac din xuidt moi quinoline chira mach nhanh
chalcone duoc tong hop nhu so d6 1 va 2. Trude hét,
cac chalcone (6a-c) duoc tong hop qua phan tng
ngung tu Aldol giita 4-aminoaxetophenon (4) va cac

Tong hop cac dan xudt moi...

aldehyde: 2-metoxybenzaldehyt (5a);
4-clorobenzaldehyt (5b); 2-flourobenzaldehyt (5¢)
v6i ty 1é bang nhau vé dwong lugng trong dung moi
metanol tuyét db6i st dung xiGc tic la
NaOMe/MeOH. Phan tng duoc tién hanh & nhiét do
phong trong thoi gian 4 - 6 gio cho san pham la cac
chalcone twong ting véi hiéu suét 68 - 78%. Cau triic
cua cac chalcone nay dugc khang dinh qua cac phd
IR va NMR. Céc tin hi€u dao dong cang & 3300 -
3400 cm™ trén phd hong ngoai cho thay sy c6 mit
cua nhom NH,. Dao dong & 1624, 1648 va 1657
cm’ cho théy su xut hién cua nhom xeton lién hop.
Ngoai ra sy ¢ mat cta cac tin hiéu & 1594, 1604 va
1580 cm™ dic trung cho cac ni doi lién hop.

O phd cong huong tir 'H, ngoai sy c6 mat thém
cua cac proton thom dic trung ctia nhén thom cua
céc aldehyde, con thiy cac proton cua nbi doi lién
hop ngoai vong a va B véi cau hinh zrans (E) chon
loc véi hang 6 J,5 = 15,5 - 16 Hz. O phd 13’C-NMR
d6 dich chuyén hoa hoc ¢ 185,5; 186,1 va 187,9
ppm khing dinh sy c6 mit cta cac cacbon keton lién
hop trong cdu trac cta 3 chalcone thu dugc.

[o) (o) H
R1
N NaOMe/MeOH
_>
MeOH
Rz
NH, R;
NH,
4-amino-acetophenone (4) 5a R{=0CH;, R, =R;=H 6a R;=0CH;3, R, =R;=H
5b R,=R;=R,=H, R;=Cl 6b R;=R;=R,=H, R;=Cl
5¢ R=F,R,=Ry= 6c Ri=F,R,=R;=H

Sor do 1: diéu kién va tac nhan: 4-aminoaxetophenon, 2-metoxybenzaldehyt; 4-clorobenzaldehyt; 2-
flourobenzaldehyt; NaOMe/MeOH, nhiét dd phong; 4 - 10 gio; hi¢u suat: 68 - 78%

Cac din xudt méi cia quinoline (7a-c) chira
mach nhanh 1a cac chalcone dugc tong hop theo so
dd 2 qua phan tng cua 4,7-dichloroquinoline véi cac
chalcone (6a-c) trong dung mdi etanol tuyét ddi &
nhiét ¢ hoi luu trong 4 - 6 gid dat hiéu suét 86 -
91%. San pham thu dugc déu 1a cac chat ran c6 mau
vang tir nhat dén d4m. CAu tric cia cac san phdm
7a-¢ dugc chimg minh boi cac phd IR va cong
hudng tir hat nhan NMR.

O phé IR, sy c6 mat cua mach nhanh chalcone
thé hién qua cac tin hiéu cong & 1656; 1603 cm™ cuia
cac cac bon keton lién hop va & 1529 va 1588 cm™
ctia ndi d6i lién hop.

Phd ' H-NMR c6 sy xudt hién cta dublet (J tir

2-2,5 Hz) va mot singlet tu ddc trung (H-8) cua
nhan quinoline ¢ 7,94, 8,20 va 8,23 ppm. Ngoai ra,
phd *C ciing cho thiy su ¢6 mit ciia nhan quinoline
qua tin hiéu dac trung (C-2) ¢ 152,5; 153,9 va 154,0
ppm. Ngoai ra, d6 dich chuyén hoa hoc & 187.6;
187,7 va 188,0 ppm khéng dinh sy c6 mat cua cac
bon keton lién hop cua mach nhanh chalcone trong
cAu truc cia san phim 7a-c.

5.KET LUAN
Mot s6 cac din xudt méi cia quinoline chira

mach nhanh chalcone di dugc tong hop qua quy
trinh phan tng hai budc véi hi¢u suat cao. Cac dan
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xuit tong hop da duoc xac dinh cdu tric bang cac
phuong phap phd hién dai. Hoat tinh sinh hoc cua

Cl
X
Z
N
NH,
4,7-dichloroquinoline
6a-c

6a R1=OCH3,R2=R3=H
6b R1=R2=H,R3=Cl

6¢ R]zF,R2:R3:H

Céng trinh nay dwoc hoan thanh voi sy tai tro

cua Quy nghién cuu co ban quoc gia Viét Nam

(NAFOSTED,).
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cac dan xuat kiéu nay dang dugc danh gia va s& bao
cao trong bai bao sau.
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